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on the site, judging from the historical observation of field indicators in areas adjacent to Zone 4 and |
Zone 4 West.  The Texas horned lizard is fairly common and is seen most frequently around the |

Table 3–35.  Threatened and Endangered Species, Species of Concern, and
 Sensitive Species Occurring or Potentially Occurring in Areas Surrounding Zone 4 West |

Common Name Scientific Name Federal Status State Status

Birds

Ferruginous hawk Buteo regalis Species of Concern Not listed

Western burrowing owl Athene cunicularia hypugea Species of Concern Not listed

Mammals ||||
Swift fox |Vulpes velox |Candidate species |Not listed |

Reptiles

Texas horned lizard Phrynosoma cornutum Species of Concern Threatened

Source: M&H 1997:21, 22.

playas.  Because it feeds mainly on harvester ants found throughout Pantex, there is a high probability of its
occurrence in and around Zone 4 West (M&H 1997:21, 22). |

3.4.9 Cultural and Paleontological Resources

Cultural resources are human imprints on the landscape and are defined and protected by a series of Federal laws,
regulations, and guidelines.  Pantex has a well-documented record of cultural resources.  These resources include
69 archaeological sites indicating prehistoric Native American and historic European-American occupation and
use.  They also include the standing structures, foundations, and other extant features once part of the Pantex
Ordnance Plant (1942-1945), the World War II predecessor of Pantex.  In addition, many structures and features
associated with Cold War era (1951-1991) operations at the plant are included in the cultural resource inventory.
Pantex also maintains valuable historic documents, records, and artifacts pertinent to interpretation of the
prehistoric and historic human activities conducted on the site (M&H 1996a).

Cultural sites are often occupied continuously or intermittently over substantial time spans.  For this reason, a
single location (sites) may contain evidence of use during both historic and prehistoric periods.  In the
discussions that follow, the numbers of prehistoric and historic resources are presented; the sum of these
resources may be greater than the total number of sites reported due to this dual-use history at sites.  Therefore,
where the total number of sites reported is less than the sum of prehistoric and historic sites certain locations
were used during both periods.

Approximately 50 percent of Pantex, including DOE-leased and -owned property, has been surveyed for
archaeological resources.  Both the Texas State Historic Preservation Officer and the Advisory Council on
Historic Preservation have agreed that additional archaeological surveys are not required.  All World War II
buildings, structures, and remains at Pantex have been surveyed and recorded.  A building survey and an oral
history program on the Cold War period are ongoing.  By calendar year 1999, all the plant’s cultural resources
will be managed under a comprehensive Cultural Resource Management Plan required by the National Historic
Preservation Act.  Until that time, resources will be effectively managed through existing case-by-case
procedures and interim agreements that comply with the act (M&H 1997:26, 27).

3.4.9.1 Prehistoric Resources

Prehistoric resources are physical properties that remain from human activities that predate written records.
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3.4.9.1.1 General Site Description

Prehistoric site types identified at Pantex include small temporary campsites and limited-activity locations
characterized by surface scatters of artifacts.  Archaeological surveys at Pantex have systematically covered
about one-half of the facility.  About 60 prehistoric sites have been recorded to date on DOE and Texas Tech
University property.  In consultation with the Texas State Historic Preservation Officer and the Advisory Council
on Historic Preservation, DOE has determined that only two prehistoric archaeological sites are potentially eligible
for inclusion on the National Register.

3.4.9.1.2 Proposed Facility Location

There are no National Register–eligible sites near Zone 4 West (M&H 1997:26, 27).|

3.4.9.2 Historic Resources

Historic resources consist of physical properties that postdate the existence of written records.  In the
United States, historic resources are generally considered to be those that date no earlier than 1492.

3.4.9.2.1 General Site Description

Historic resources at Pantex include European-American farmstead sites represented by foundations and artifact
scatters; World War II era buildings, structures, and foundations; and Cold War era buildings and structures.
To date, 12 European-American farmstead sites have been surveyed and recorded.  In consultation with the
Texas State Historic Preservation Officer and the Advisory Council on Historic Preservation, DOE has determined
that these sites are not eligible for inclusion on the National Register.  All remaining World War II era buildings,
structures, and foundations have been surveyed and recorded.  Under the terms of the programmatic agreement|
executed in October 1996 among DOE, the Texas State Historic Preservation Officer, and the Advisory Council
on Historic Preservation (DOE 1996g), plant properties requiring modification are reviewed by plant staff, and
appropriate mitigation is completed. 

3.4.9.2.2 Proposed Facility Location

According to existing information, it is unlikely that unrecorded historic sites exist within Zone 4 West.  If|
required, additional reviews by the State Historic Preservation Office are expected to be minimal (M&H 1997:27).
Inadvertent discoveries will be addressed as discussed in Chapter 5.

3.4.9.3 Native American Resources

Native American resources are sites, areas, and materials important to Native Americans for religious or heritage
reasons.  In addition, cultural values are placed on natural resources such as plants, which have multiple purposes
within various Native American groups.  Of primary concern are concepts of sacred space that create the
potential for land-use conflicts.  The identification of these resources is determined through consultations with
potentially affected Native American groups (see Chapter 5 and Appendix O).|

3.4.9.3.1 General Site Description

A treaties search has been completed, indicating that four federally recognized Native American tribes, the Kiowa,
Comanche, Apache, and Cheyenne-Arapaho Tribes of Oklahoma, are culturally affiliated with the Texas
Panhandle region.  Pantex staff have contacted these four and six additional tribes: the Mescalero and Jicarilla
Apache Tribes, the Caddo Tribe of Oklahoma, the Delaware Tribe of Western Oklahoma, the Wichita and
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affiliated tribes, and the Fort Sill Apache Tribe.  As a result of these consultations no mortuary remains,
associated artifacts, or traditional cultural properties have been identified at Pantex, nor are they likely to be
(M&H 1997:27).

3.4.9.3.2 Proposed Facility Location

Zone 4 West does not contain any recognized Native American resources.  Consultations (see Chapter 5 |
and Appendix O) were initiated with appropriate Native American groups to determine any concerns associated |
with the actions evaluated in this SPD EIS.

3.4.9.4 Paleontological Resources

Paleontological resources are the physical remains, impressions, or traces of plants or animals from a former
geological age.

3.4.9.4.1 General Site Description

The surficial geology of the Pantex area consists of silts, clays, and sands of the Blackwater Draw Formation.
In other areas of the Southern High Plains, this formation contains Late Pleistocene vertebrate remains including
bison, camel, horse, mammoth, and mastodon, with occasional evidence of their use by humans (M&H 1997:27).

3.4.9.4.2 Proposed Facility Location

No paleontological resources have been reported for Zone 4 West. |

3.4.10 Land Use and Visual Resources

3.4.10.1 Land Use

Land may be characterized by its potential for the location of human activities (land use).  Natural resource
attributes and other environmental characteristics could make a site more suitable for some land uses than for
others.  Changes in land use may have both beneficial and adverse effects on other resources (biological, cultural,
geological, aquatic, and atmospheric).

Pantex is in Carson County, approximately 27 km (17 mi) northeast of downtown Amarillo.  The operational
activities of the site are confined to 60 km  (23 mi ) of land, of which approximately 37 km  (14 mi ) are owned2  2        2  2

by the Federal Government.  The remaining lands are leased from Texas Tech University to provide a safety and
security buffer zone.  In addition to the Pantex site, DOE owns a 4.4 km  (1.7 mi ) portion of a large playa2  2

approximately 6.4 km (4 mi) northeast of the plant (DOE 1996a:3-148).

3.4.10.1.1 General Site Description

Regional land use within an 80-km (50-mi) radius of Pantex is predominately agricultural (DOE 1996f:4-26).
Most of this expanse is devoted to rangeland along the Canadian River drainage north of Pantex and in the
tributary drainage of the Red River to the south (DOE 1996f:4-26).  Cropland, for both irrigated and dry-land
crops, is the second largest land-use category behind rangeland.  Some private property owners have enrolled
their land in the Federal Conservation Reserve Program.  Under terms of the program, the land cannot be
cultivated or grazed for 10 years (DOE 1996f:4-22).  However, most of the land is cultivated.  The land
surrounding Pantex is rural private property.  The closest offsite residences are approximately 48 m (160 ft) from
the plant boundary in the western and northeastern sectors (DOE 1996a:3-148).
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Commercial, residential, industrial, institutional, and public lands constitute a small part of the total land use within
an 80-km (50-mi) radius.  These areas are associated mainly with the towns and cities of the region
(DOE 1996f:4-26).  Amarillo, which is primarily residential, is the largest urban area in the region.

Land-use categories at Pantex include industrial, agricultural, rangeland, open space, and playa areas. Generalized
land uses at Pantex and the vicinity are shown in Figure 3–25.  Several areas of land not actively committed to
Pantex operations are used by Texas Tech University for agricultural purposes.  Agricultural activities generally
consist of dry farming and livestock grazing.  The soil at Pantex contains several types that, according to the
Natural Resources Conservation Service have been classified as prime farmland soils (DOE 1996a:3-148).

Approximately 23 percent of the Pantex site has been developed for industrial use (DOE 1996f:4-21).  Pantex
is divided into four major working areas: manufacturing, high-explosives development, test firing sites, and
support facilities.  The manufacturing area is devoted to the fabrication of high-explosives components and
weapons assembly and disassembly operations.  The area in which nuclear weapons operations are conducted
covers approximately 80 ha (200 acres) and contains more than 100 buildings (DOE 1983:3-1).  This area is
surrounded by a security zone.

DOE will manage future land and facility use at Pantex through the land- and facility-use planning process.
Guidance for future site development and reuse is based on long-term goals and objectives shared by DOE and
stakeholders (DOE 1996f:4-24).  Pantex has a Site Development Plan that depicts the plant upon completion of
the projects outlined in the Technical Site Information Five Year Plan.  Land resources at Pantex are expected
to remain constant with continued leasing of Texas Tech University land for security and safety reasons
(M&H 1996a:10-31).  The Integrated Plan for Playa Management at Pantex Plant provides land-use guidelines
for the playas and surrounding areas.  This plan is being implemented as a best management plan to protect
cultural and natural resources (M&H 1996c:10-41).

Within the State of Texas, land-use planning occurs only at the municipal level.  The 1995 City of Amarillo
Comprehensive Plan has designated land for future growth within the city limits (DOE 1996f:4-33).  Future
residential development is expected to the southwest, away from the Pantex site.  The East Planning Area of the
city, which extends to within 3.2 km (2 mi) of Pantex, has historically been one of the slower growing residential
areas.  Because of the presence of the airport and industrial land use in the area, the comprehensive plan
encourages compatible rather than residential use (DOE 1996a:3-148).  No future land use has been projected
by the city of Amarillo or county planning agencies (M&H 1996a:10-31).

No onsite areas are subject to Native American Treaty Rights.

3.4.10.1.2 Proposed Facility Location

Existing land use within Zone 4 West is designated as industrial.  It contains the weapons/high-explosives|
magazines and interim pit storage area (DOE 1996f:4-21).  It also supports various DOE nuclear weapons design
agencies.  The land is currently disturbed and is designated for high-explosives development.  Zone 4 is 1.8 km
(1.1 mi) from the nearest site boundary.

Areas immediately adjacent to the zone to the north, south, and west are designated as open space.  Lands to the
east are primarily designated as rangeland and agricultural land.  About 0.4 km (0.2 mi) to the east of Zone 4 is
the Playa 1 Management Unit.  Playa 1 currently receives permitted industrial and sanitary sewage effluents from
the wastewater treatment facility as well as storm-water runoff from Zones 4, 11, and 12 (M&H 1996c:4).
According to the Facility Assessment Visual Site Inspection Report prepared under RCRA (M&H 1996c:4),
previous discharges of industrial pollutants into the playa have resulted in its classification as a solid
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Figure 3–25.  Generalized Land Use at Pantex and Vicinity
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waste management unit (SWMU).  Any activities disturbing the soils within an SWMU, including remedial
activities, are regulated under RCRA and require additional management (M&H 1996c:4).

3.4.10.2 Visual Resources

Visual resources are natural and human-created features that give a particular landscape its character and aesthetic
quality.  Landscape character is determined by the visual elements of form, line, color, and texture.  All four
elements are present in every landscape; however, they exert varying degrees of influence.  The stronger the
influence exerted by these elements in a landscape, the more interesting the landscape.  The more visual variety
that exists with harmony, the more aesthetically pleasing the landscape.

3.4.10.2.1 General Site Description

Pantex is in the treeless Southern High Plains of Texas.  It lies in the transition zone between the North Central
Plains and the Llano Estacado (staked plains) to the south.  The landscape typically consists of cultivated cropland
and rangeland.  The plant consists of operational facilities and the inactive facilities of the former World War II
ammunition plant.  These industrial uses are surrounded by cropland and rangeland that blend into the offsite
viewscape.  The developed areas of Pantex are consistent with a VRM Class IV designation.  The remainder of|
Pantex is consistent with VRM Class III or IV (DOE 1996a:3-148; DOI 1986a, 1986b).|

Public access to the plant is strictly controlled.  Access to the plant perimeter is limited to three Texas FM roads
and U.S. Route 60.  The most visible and sensitive vantage point for Pantex facilities is located 2.4 km (1.5 mi)
southeast at the intersection of U.S. Route 60 and FM 2373.  U.S. Route 60 is part of the Texas Plains Trail, a
scenic road on which Pantex is a designated point of interest.  From this road, parts of the plant are visible as
low clusters of buildings on a flat landscape.  The most visible structures include a new water tower in Zone 11,|
with a height of 45 m (148 ft), and the twin stacks of the steam plant, each with a height of 20 m (65 ft).  The|
tallest structure at Pantex is a 60-m (197-ft) meteorological tower in the northeast corner of the site|
(Greenly 1999).  This tower would normally be visible as a pencil-thin line from a distance of 1.6 km (1 mi) or|
less.  The operations areas are well defined at night by the security lights.  Plant facilities are also visible from|
I–40, a motorist rest area approximately 10 km (6.2 mi) away being the closest vantage point.  The view from
this point is similar to that described for U.S. Route 60, but because of the greater distance, the plant facilities
are more obscure (DOE 1996a:3-148).

3.4.10.2.2 Proposed Facility Location

Zone 4 West, which houses existing industrial facilities, is not visible from U.S. Route 60, including the|
intersection of U.S. Route 60 and FM 2373.  The new water tower and the twin stacks of the steam plant are|
the features most visible from offsite.  Operations areas are well defined at night by the security lights.  The
closest natural feature of visual interest is Palo Duro Canyon State Park, 45 km (28 mi) to the south.  Open space
immediately to the west of Zone 4 West is consistent with a VRM Class III or IV designation.  Zone 4 West is|
a developed area consistent with VRM Class IV (DOE 1996a:3-148; DOI 1986a, 1986b; Greenly 1999).|

3.4.11 Infrastructure

Site infrastructure includes those utilities and other resources required to support construction and continued
operation of mission-related facilities identified under the various proposed alternatives.
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3.4.11.1 General Site Description

Pantex has the extensive infrastructure necessary to support operations at the plant.  The key components of this
infrastructure are summarized in Table 3–36.

Table 3–36.  Pantex Sitewide Infrastructure Characteristics
Resource Current Usage Site Capacity

Transportation

Roads (km) 76 76

Railroads (km) 27 27

Electricity

Energy consumption (MWh/yr) 81,850 420,500

Peak load (MW) 13.6 124

Fuel

Natural gas (m /yr) 12,910,000 248,000,0003

Oil (l/yr) 59,960 NAa

Coal (t/yr) NA NAb b b

Water (l/yr) 851,600,000 3,785,000,000

As supplies get low, more can be supplied by truck or rail.a

Coal is not used at Pantex.b

Key: NA, not applicable.
Source: King 1997a:5.

3.4.11.1.1 Transportation

An onsite road system of about 76 km (47 mi) of paved surface has been developed (DOE 1996a:3-151).  Roads
within the plant are classified as either “primary,” “secondary,” or “tertiary.”  Primary roads are the main
distribution arteries for all traffic outside and within the plant.  Secondary roads supplement the primary roads
and serve as collector roadways.  Both the primary and secondary roads are two-lane, paved arteries.  Tertiary
roads are frequently single lanes, but some have two lanes when the extra width is justified by traffic volume
(M&H 1996a:9-17).

Amarillo is a major rail center on the main lines of the Burlington Northern and Santa Fe, which has internodal
facilities in Amarillo.  Pantex is connected to the Burlington Northern and Santa Fe system via a spur that enters
the plant from the southwest.  This spur provides access to the entire system as well as to other railroads
(M&H 1996a:9-17, 9-19).

3.4.11.1.2 Electricity

Electrical service for the nine-county region surrounding Pantex is supplied by the Southwestern Public Service
Company except for Donley County which is serviced by West Texas Utilities (M&H 1996a:9-1).  Generation
is mainly from coal, oil, and gas (produced by gas turbines), in order of capacity.  The rest comes from nuclear,
hydroelectric, and other sources.  Pantex draws its power from the West Central Power Pool, characteristics
of which are summarized in Table 3.5.2–2 of the Storage and Disposition PEIS (DOE 1996a:3-151).

The average electrical availability at Pantex is about 420,500 MWh/yr; the average annual usage, about
81,850 MWh/yr.  The peak load capacity for the plant is 124 MW; the current peak load usage, about 13.6 MW
(King 1997a:5).
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3.4.11.1.3 Fuel

Fuels consumed at Pantex include liquid petroleum fuels and natural gas.  Natural gas is supplied by Energas
(King 1997a:3).  Oil is used as a backup for the Building 16-13 steam boiler.  Oil capacity is only limited by the
number of deliveries of oil by truck.  There is a 89,300-l (23,600-gal) fuel oil storage tank on the site.  The
current annual site availability of natural gas is about 248 million m /yr (8.8 billion ft /yr); and the current usage,3    3

about 12.9 million m /yr (456 million ft /yr) (King 1997a:5).3    3

3.4.11.1.4 Water

Water for Pantex is provided by a system of five wells, together with pumps and storage tanks.  The volume used
by the plant between 1989 and 1995 ranged from 689 million l (182 million gal) to 946 million l (250 million gal)
(M&H 1996a:9-7).  The water supply system capacity is about 3.8 billion l/yr (1 billion gal/yr); the average usage
of domestic water, about 850 million l/yr (225 million gal/yr) (King 1997a:5).

3.4.11.1.5 Site Safety Services

Plant fire protection is provided by the Pantex fire department, which has one onsite fire station.  Personnel in
the fire department maintain a high level of readiness.  A minimum of eight firefighters, three of whom are
certified paramedics, are on duty at all times.  The fire department maintains two advanced life-support
ambulances on the site (M&H 1996a:9-25).

3.4.11.2 Proposed Facility Location

Little current utility usage occurs in Zone 4 West.  Given the current usage level of each utility type at Pantex,
excess capacity available for Zone 4 West would be as indicated in Table 3–37.  There would be an electrical|
capacity of 338,634 MWh/yr, with a peak load of 110.4 MW; a natural gas capacity of about 235 million m /yr3

(8.3 billion ft /yr); and a water capacity of about 3 billion l/yr (775 million gal/yr), with a peak supply of about3

8 million l/day (2 million gal/day) (King 1997a:6).

Table 3–37.  Pantex Infrastructure Characteristics for Zone 4
Resource Current Usage Excess Site Capacity

Electrical

Energy consumption (MWh/yr) Negligible 338,634

Peak load (MW) Negligible 110.4

Fuel

Natural gas (m /yr) Negligible 235,181,3093

Oil (l/yr) NA NAa

Coal (t/yr) NA NAb b b

Water (l/yr) Negligible 2,933,000,000

As supplies get low, more can be supplied by truck or rail.a

Coal is not used at Pantex.b

Key: NA, not applicable.
Source: King 1997a:6.
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3.5 SRS

SRS is about 19 km (12 mi) south of Aiken, South Carolina (Figure 2–5).  First established in 1950, SRS has
been involved for more than 40 years in tritium operations and nuclear material production.  Today the site
includes 16 major production, service, and R&D areas, not all of which are currently in operation (DOE 1996a:3-
228).

There are more than 3,000 facilities at SRS, including 740 buildings with 511,000 m  (5.5 million ft ) of floor2   2

area.  Major nuclear facilities at SRS include fuel and plutonium storage facilities and target fabrication facilities,
nuclear material production reactors, chemical separation plants, a uranium fuel processing area, liquid HLW tank
farms, a waste vitrification facility, and the Savannah River Technology Center.  SRS processes nuclear materials
into forms suitable for continued safe storage, use, or transportation to other DOE sites.  Tritium recycling
facilities at SRS empty tritium from expired reservoirs, purify it to eliminate the helium decay product, and fill
replacement reservoirs for nuclear weapons.  Filled reservoirs are delivered to Pantex for weapons assembly and
directly to DoD to replace expired reservoirs.  Historically, DOE has produced tritium at SRS, but none has been
produced since 1988 (DOE 1996a:3-228).

DOE Activities.  The current missions at SRS are shown in Table 3–38.  In the past, the SRS complex produced
nuclear materials.  The complex consisted of various plutonium storage facilities, five reactors (the C-, K-, L-,
P-, and R-Reactors) (all inactive), a fuel and target fabrication plant, two chemical separation plants, a
tritium-target processing facility, a heavy water rework facility, and waste management facilities.  The K-Reactor
(the last operational reactor) has been shut down with no planned provision for restart.  SRS is still conducting
tritium recycling operations in support of stockpile requirements using retired weapons as the tritium supply
source.  The separations facilities and F- and H-Canyons are planned to be used through the year 2002 to
complete DOE’s commitment to the Defense Nuclear Facilities Safety Board regarding stabilization of inventories
of unstable nuclear materials (DOE 1996a:3-228).

Table 3–38.  Current Missions at SRS
Mission Description Sponsor

Plutonium storage Maintain F-Area plutonium storage facilities Assistant Secretary for
Environmental Management

Tritium recycling Operate H-Area tritium facilities Assistant Secretary for Defense
Programs

Stabilize targets, spent nuclear Operate F- and H-Canyons Assistant Secretary for
fuels, and other nuclear materials Environmental Management

Waste management Operate waste management facilities Assistant Secretary for
Environmental Management

Environmental monitoring and Operate remediation facilities Assistant Secretary for
restoration Environmental Management

Research and development Savannah River Technology Center technical Assistant Secretary for Defense
support of Defense Programs, Environmental Programs; Assistant Secretary
Management, and Nuclear Energy programs for Environmental Management;

Office of Nuclear Energy

Source: DOE 1996a:3-229.

DOE Office of Environmental Management is pursuing a 10-year plan to achieve full compliance with all
applicable laws, regulations, and agreements to treat, store, and dispose of existing wastes; reduce generation of
new wastes; clean up inactive waste sites; remedied contaminated groundwater; and dispose of surplus facilities
(DOE 1996a:3-228).
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The Savannah River Technology Center provides technical support to all DOE operations at SRS.  In this role,
it provides process engineering development to reduce costs, waste generation, and radiation exposure.  SRS has
an expanding mission to transfer unique technologies developed at the site to industry.  SRS is also an active
participant in the Strategic Environmental R&D Program formulated to develop technologies to mitigate
environmental hazards at DoD and DOE sites (DOE 1996a:3-228).

Non-DOE Activities.  Non-DOE facilities and operations at SRS include the Savannah River Forest Station, the
Savannah River Ecology Laboratory, and the Institute of Archaeology and Anthropology.  The Savannah River
Forest Station is an administrative unit of the U.S. Forest Service, which provides timber management, research
support, soil and water protection, wildlife management, secondary roads management, and fire management to
DOE.  The Savannah River Forest Station manages 62,300 ha (154,000 acres), comprising approximately 80
percent of the site area.  It has been responsible for reforestation and manages an active timber business.  The
Savannah River Forest Station assists with the development and updating of sitewide land use plans and provides
continual support with site layout and vegetative management.  It also assists in long-term wildlife management
and soil rehabilitation projects (DOE 1996a:3-228).

The Savannah River Ecology Laboratory is operated for DOE by the Institute of Ecology of the University of
Georgia.  It has established a center of ecological field research where faculty, staff, and students perform
interdisciplinary field research and gain an understanding of the impact of energy technologies on the ecosystems
of the southeastern United States.  This information is communicated to the scientific community, government
agencies, and the general public.  In addition to Savannah River Ecology Laboratory studies, the Institute of
Archaeology and Anthropology is operated by the University of South Carolina to survey the archaeological
resources of SRS.  These surveys are used by DOE when planning new facility additions or modifications
(DOE 1996a:3-229).

3.5.1 Air Quality and Noise

3.5.1.1 Air Quality

Air pollution refers to any substance in the air that could harm human or animal populations, vegetation, or
structures, or that unreasonably interferes with the comfortable enjoyment of life and property.  Air pollutants
are transported, dispersed, or concentrated by meteorological and topographical conditions.  Air quality is
affected by air pollutant emission characteristics, meteorology, and topography.

3.5.1.1.1 General Site Description

The SRS region has a temperate climate with short, mild winters and long, humid summers.  Throughout the
year, the climate is frequently affected by warm, moist maritime air masses.  The average annual temperature
at SRS is 17.3 EC (63.2 EF); temperatures vary from an average daily minimum of 0 EC (32 EF) in January to
an average daily maximum of 33.2 EC (91.7 EF) in July.  The average annual precipitation at SRS is about
114 cm (45 in).  Precipitation is distributed fairly evenly throughout the year, with the highest in summer and the
lowest in autumn.  There is no predominant wind direction at SRS.  The average annual wind speed at Augusta
National Weather Service Station is 2.9 m/s (6.5 mph) (NOAA 1994b).  Additional information related to
meteorology and climatology at SRS is presented in Appendix F of the Storage and Disposition PEIS
(DOE 1996a:F-16, F-17) and in the Savannah River Site Waste Management Environmental Impact Statement
(DOE 1995c:3-21–3-25).

SRS is near the center of the Augusta-Aiken Interstate AQCR #53.  None of the areas within SRS and its
surrounding counties are designated as nonattainment areas with respect to the NAAQS for criteria air pollutants
(EPA 1997f; 1997g).  Applicable NAAQS and the ambient air quality standards for the States of South Carolina
and Georgia are presented in Table 3–39.
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Table 3–39.  Comparison of Ambient Air Concentrations From SRS Sources
With Most Stringent Applicable Standards or Guidelines, 1994 |

Pollutant Averaging Period or Guideline (FFg/m ) (FFg/m )
Most Stringent Standard Concentration

3 a 3

Criteria pollutants ||||
Carbon monoxide |8 hours |10,000 |632 |b

|1 hour |40,000 |5,010 |b

Nitrogen dioxide |Annual |100 |8.8 |b

Ozone |8 hours |157 |(d) |c

PM |Annual |50 |4.8 |10

24 hours |150 |80.6 |

b

b

PM |15 |(e) |2.5
3-year annual |
24 hours |
(98th percentile over 3 years) |||

c

65 |(e) |c
|
|

Sulfur dioxide |Annual |80 |16.3 |b

|24 hours |365 |215 |b

|3 hours |1,300 |690 |b

Lead |Calendar quarter |1.5 |<0.01 |b

Other regulated pollutants ||||
Gaseous fluoride |30 days |0.8 |(g) |f

|7 days |1.6 |0.11 |f

|24 hours |2.9 |0.60 |f

|12 hours |3.7 |241 |f

Total suspended particulates |Annual |75 |43.3 |f

||||
Hazardous and other toxic compounds |

Benzene |24 hours |150 |20.7 |
[Text deleted.] |

f

The more stringent of the Federal and State standards is presented if both exist for the averaging period.  The National Ambienta

Air Quality Standards (NAAQS) (EPA 1997a), other than those for ozone, particulate matter, and lead, and those based on annual
averages, are not to be exceeded more than once per year.  The 1-hr ozone standard is attained when the expected number of days
per year with maximum hourly average concentrations above the standard is #1.  The 1-hr ozone standard applies only to
nonattainment areas.  The 8-hr ozone standard is attained when the 3-year average of the annual fourth-highest daily maximum 8-hr
average concentration is less than or equal to 157 Fg/m .  The 24-hr particulate matter standard is attained when the expected3

number of days with a 24-hr average concentration above the standards is #1.  The annual arithmetic mean particulate matter
standard is attained when the expected annual arithmetic mean concentration is less than or equal to the standard.
Federal and State standard.b

Federal standard.c

Not directly emitted or monitored by the site.d

No data is available with which to assess PM  concentrations.e
2.5

State standard.f

No concentration reported. |g

Note: The NAAQS also includes standards for lead.  No sources of lead emissions have been identified for any of the alternatives
presented in Chapter 4.  Emissions of other air pollutants not listed here have been identified at SRS, but are not associated with any
of the alternatives evaluated.  These other air pollutants are quantified in the Storage and Disposition PEIS (DOE 1996a).  EPA
recently revised the ambient air quality standards for particulate matter and ozone.  The new standards, finalized on July 18, 1997,
changed the ozone primary and secondary standards from a 1-hr concentration of 235 Fg/m  (0.12 ppm) to an 8-hr concentration of3

157 Fg/m  (0.08 ppm).  During a transition period while States are developing State implementation plan revisions for attaining and3

maintaining these standards, the 1-hr ozone standard will continue to apply in nonattainment areas (EPA 1997b:38855).  For



Surplus Plutonium Disposition Final Environmental Impact Statement

3–130

particulate matter, the current PM  annual standard is retained, and two PM  standards are added.  These standards are set at a10       2.5

15-Fg/m  3-year annual arithmetic mean based on community-oriented monitors and a 65-F g/m  3-year average of the 98th percentile3            3

of 24-hr concentrations at population-oriented monitors.  The revised 24-hr PM  standard is based on the 99th percentile of 24-hr10

concentrations.  The existing PM  standards will continue to apply in the interim period (EPA 1997c:38652).  Values may differ| 10

from those of the source document due to rounding.|
Source: DOE 1998e:3-14, 1998f:3-26; EPA 1997a; SCDHEC 1996.|

There are no PSD Class I areas within 100 km (62 mi) of SRS.  None of the facilities at SRS have been required
to obtain a PSD permit (DOE 1996a:3-233).

The primary emission sources of criteria air pollutants at SRS are the nine coal-burning boilers and
four fuel-oil-burning package boilers that produce steam and electricity, diesel engine-powered equipment, the
Defense Waste Processing Facility (DWPF), the In-Tank Precipitation process, groundwater air strippers, the
Consolidated Incineration Facility, and various other process facilities.  Other emissions and sources include
fugitive particulates from coal piles and coal-processing facilities, vehicles, controlled burning of forestry areas,
and temporary emissions from various construction-related activities (DOE 1996a:F-17, F-18).|

Table 3–39 presents the ambient air concentrations attributable to sources at SRS.  These concentrations are
based on emissions for the year 1994 (DOE 1998e:3-14; DOE 1998f:3-26).  Only those hazardous pollutants that|
would be emitted for any of the surplus plutonium disposition alternatives are presented.  Additional information
on ambient air quality at SRS is in the SRS Environmental Report for 1995 (Arnett and Mamatey 1996:111–114).
Concentrations shown in Table 3–39 attributable to SRS are in compliance with applicable guidelines and
regulations.  Data for 1995 from nearby South Carolina monitors at Beech Island, Jackson, and Barnwell indicate
that the NAAQS for particulate matter, lead, ozone, sulfur dioxide, and nitrogen dioxide are not exceeded in the
area around SRS (SCDHEC 1995:1, 25, 28, 37–39).  Air pollutant measurements at these monitoring locations
during 1995 showed for nitrogen dioxide an annual average concentration of 9.4 Fg/m ; for sulfur dioxide3

concentrations of 99 Fg/m  for 3-hr averaging, 24 Fg/m  for 24-hr averaging, and 5 Fg/m  for the annual3     3      3

average; for total suspended particulates an annual average concentration of 37 Fg/m ; and for PM3
10

concentrations of 62 Fg/m  for 24-hr averaging and 19 Fg/m  for the annual average.3      3

3.5.1.1.2 Proposed Facility Locations

The meteorological conditions described for SRS are considered representative of F-Area.  Information on air
pollutant emissions from F-Area is included in the overall site emissions discussed previously.|

The meteorological conditions described for SRS are considered representative of S-Area.  Information on air
pollutant emissions from S-Area is included in the previous discussion of overall site emissions.  The air pollutant|
sources in this area include process and diesel generator emissions.

3.5.1.2 Noise

Noise is unwanted sound that interferes or interacts negatively with the human or natural environment.  Noise
may disrupt normal activities or diminish the quality of the environment.

3.5.1.2.1 General Site Description

Major noise sources at SRS are primarily in developed or active areas and include various industrial facilities,
equipment, and machines (e.g., cooling systems, transformers, engines, pumps, boilers, steam vents, paging
systems, construction and materials-handling equipment, and vehicles).  Major noise emission sources outside
of these active areas consist primarily of vehicles and rail operations.  Existing SRS-related noise sources of
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importance to the public are those related to transportation of people and materials to and from the site, including
trucks, private vehicles, helicopters, and trains (DOE 1996a:3-233–3-235).

Another important contributor to noise levels is traffic to and from SRS operations along access highways
through the nearby towns of New Ellenton, Jackson, and Aiken.  Noise measurements recorded during 1989 and
1990 along State Route 125 in the town of Jackson at a point about 15 m (50 ft) from the roadway indicate that
the 1-hr equivalent sound level from traffic ranged from 48 to 72 dBA.  The estimated day-night average sound
levels along this route were 66 dBA for summer and 69 dBA for winter.  Similarly, noise measurements along
State Route 19 in the town of New Ellenton at a point about 15 m (50 ft) from the roadway indicate that the 1-hr
equivalent sound level from traffic ranged from 53 to 71 dBA.  The estimated average day-night  average sound
levels along this route were 68 dBA for summer and 67 dBA for winter (NUS 1990:3-2–3-6, app. C and F).

Most industrial facilities at SRS are far enough from the site boundary that noise levels from these sources at the
boundary would not be measurable or would be barely distinguishable from background levels.

The States of Georgia and South Carolina, and the counties in which SRS is located, have not established any
noise regulations that specify acceptable community noise levels, with the exception of a provision in the Aiken
County Zoning and Development Standards Ordinance that limits daytime and nighttime noise by frequency band
(DOE 1996a:F-33).

The EPA guidelines for environmental noise protection recommend an average day-night average sound level of
55 dBA as sufficient to protect the public from the effects of broadband environmental noise in typically quiet
outdoor and residential areas (EPA 1974:29).  Land-use compatibility guidelines adopted by the Federal Aviation
Administration and the Federal Interagency Committee on Urban Noise indicate that yearly day-night average
sound levels less than 65 dBA are compatible with residential land uses and levels up to 75 dBA are compatible
with residential uses if suitable noise reduction features are incorporated into structures (DOT 1995).  It is
expected that for most residences near SRS, the day-night average sound level is less than 65 dBA and is
compatible with the residential land use,  although for some residences along major roadways noise levels may
be higher.

3.5.1.2.2 Proposed Facility Locations

No distinguishing noise characteristics at F-Area have been identified.  F-Area is far enough—7.9 km
(4.9 mi)—from the site boundary that noise levels from the facilities are not measurable or are barely
distinguishable from background levels.

No distinguishing noise characteristics at S-Area have been identified.  Observations of sound sources during a
summer sound level survey near the fence line of S-Area indicate that typical sources include vehicles, turbines,
locomotives, paging systems, and fans (NUS 1990:app. B).  S-Area is far enough—9.6 km (6 mi)—from the site
boundary that noise levels from these facilities are not measurable or are barely distinguishable from background
levels.

3.5.2 Waste Management

Waste management includes minimization, characterization, treatment, storage, transportation, and disposal of
waste generated from ongoing DOE activities.  The waste is managed according to appropriate treatment,
storage, and disposal technologies and in compliance with all applicable Federal and State statutes and
DOE orders.
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3.5.2.1 Waste Inventories and Activities

SRS manages the following types of waste: HLW, TRU, mixed TRU, LLW, mixed LLW, hazardous, and
nonhazardous.  HLW would not be generated by surplus plutonium disposition activities at SRS, and therefore,
will not be discussed further.  Waste generation rates and the inventory of stored waste from activities at SRS
are provided in Table 3–40.  Table 3–41 summarizes the SRS waste management capabilities.  More detailed 

Table 3–40.  Waste Generation Rates and Inventories at SRS

Waste Type (m /yr) Inventory (m )
Generation Rate

3 3

TRUa

Contact handled 427 6,977

Remotely handled 4 0

LLW 10,043 1,616

Mixed LLW

RCRA 1,135 6,940

TSCA 0 110

Hazardous 74 1,416b

Nonhazardous

Liquid 416,100 NAc

Solid 6,670 NAc

Includes mixed TRU wastes.a

Sessions 1997a.b

Generally, nonhazardous wastes are not held in long-term storage.c

Key: LLW, low-level waste; NA, not applicable; RCRA, Resource Conservation and
Recovery Act; TRU, transuranic; TSCA, Toxic Substances Control Act.
Source: DOE 1996d:15, 16, except for hazardous and nonhazardous solid waste
(DOE 1996a:3-262, 3-263) and nonhazardous liquid waste (Sessions 1997a).

descriptions of the waste management system capabilities at SRS are included in the Storage and Disposition
PEIS (DOE 1996a:3-261–3-265, E-97) and the Savannah River Site Waste Management Final EIS
(DOE 1995c:3-66).

EPA placed SRS on the National Priorities List in December 1989.  In accordance with CERCLA, DOE entered
into an FFCA with EPA and the State of South Carolina to coordinate cleanup activities at SRS under one
comprehensive strategy.  The FFCA combines the RCRA Facility Investigation Program Plan with a CERCLA
cleanup program titled the RCRA Facility Investigation/Remedial Investigation Program Plan
(DOE 1996a:3-261).  More information on regulatory requirements for waste disposal is provided in Chapter 5.

3.5.2.2 Transuranic and Mixed Transuranic Waste

TRU waste generated between 1974 and 1986 is stored on five concrete pads and one asphalt pad that have been
covered with approximately 1.2 m (4 ft) of soil.  TRU waste generated since 1986 is stored on 13 concrete pads
that are not covered with soil.  The TRU waste storage pads are in the Low-Level Radioactive Waste Disposal
Facility (DOE 1995c:3-80, 3-81).

A TRU Waste Characterization and Certification Facility is planned and would provide extensive containerized
waste certification capabilities.  The facility is needed to prepare TRU waste for treatment and to certify
TRU waste for disposal at WIPP.  Drums that are certified for shipment to WIPP will be placed in interim storage
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on concrete pads in E-Area (DOE 1996a:3-264).  LLW containing concentrations of TRU nuclides between
10 and 100 nCi (referred to as alpha-contaminated LLW) is managed like TRU waste because its physical and
chemical properties are similar and similar procedures will be used to determine its final disposition
(DOE 1996a:3-264).  WIPP is expected to begin receiving waste from SRS in 2000 (Aragon 1999). |
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Table 3–41.  Waste Management Capabilities at SRS

Facility Name/Description Capacity Status TRU TRU LLW LLW Haz Haz

Applicable Waste Type

Mixed Mixed Non-

Treatment Facility (m /yr)3

TRU Waste Characterization/ 1,720 Planned X X
Certification Facility for 2007

Consolidated Incineration Facility & 4,630 liquid Online X X X
Ashcrete Stabilization Facility 17,830 solid

F- and H-Area Effluent Treatment 1,930,000 Online X X
Facility

M-, L-, and H-Area Compactors 3,983 Online X

Non-Alpha Vitrification Facility 3,090 Planned X X X

M-Area Liquid Effluent Treatment 999,000 Online X
Facility

M-Area Vendor Treatment Facility 2,470 Planned X

Savannah River Technology Center 11,200 Online X
Ion Exchange Treatment Probe

E-Area Supercompactor 5,700 Planned X

Z-Area Saltstone Facility 28,400 Online X

Central Sanitary Wastewater| 1,449,050| Online X
Treatment Facility|

Storage Facility (m )3

TRU Storage Pads 34,400 Online X X

DWPF Organic Waste Storage Tank 568 Online X

Liquid Waste Solvent Tanks 454 Planned X

M-Area Process Waste Interim 8,300 Online X
Treatment/Storage Facility

Mixed Waste Storage Facilities (645- 1,905 Online X
2N, -295, -43E)

Savannah River Technology Center 198 Online X
Mixed Waste Storage Tanks

Long-Lived Waste Storage Building 1,064 Planned X

Solid Waste Storage Pads 2,657 Online X X

Buildings 316-M, 710-B, 645-N, and 2,515 Online X X
645-4N 

M-Area Storage Pad 2,160 Online X

Disposal Facility (m )3

Intermediate-Level Waste Vaults 3,665 Online X

Low-Activity Waste Vaults 30,500 Online X

LLW Disposal Facility Slit Trenches 26,000 Planned X

Z-Area Saltstone Vaults 1,110,000 Online X

Key: DWPF, Defense Waste Processing Facility; Haz, hazardous; LLW, low-level waste; TRU, transuranic.
Source: DOE 1996a:E-108–E-112; Miles 1998; Rhoderick 1998; Sessions 1997a, 1997b.
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3.5.2.3 Low-Level Waste

Both liquid and solid LLW are treated at SRS.  Most aqueous LLW streams are sent to the F- and H-Area Effluent
Treatment Facility and treated by filtration, reverse osmosis, and ion exchange to remove the radionuclide
contaminants.  After treatment, the effluent is discharged to Upper Three Runs Creek.  The treatment residuals
are concentrated by evaporation and stored in the H-Area tank farm for eventual treatment in the Z-Area Saltstone
Facility.  In that facility, wastes are immobilized with grout for onsite disposal (DOE 1996a:E-98).

After completion of a series of extensive readiness tests, the Consolidated Incineration Facility began radioactive
operations in 1997.  The Consolidated Incineration Facility is designed to incinerate both solid and liquid LLW,
mixed LLW, and hazardous waste (WSRC 1997a).

Solid LLW is segregated into several categories to facilitate proper treatment, storage, and disposal.  Solid LLW
that radiates less than 200 mrem/hr at 5 cm (2 in) from the unshielded container is considered low-activity waste.
If it radiates greater than 200 mrem/hr at 5 cm (2 in), it is considered intermediate-activity waste.
Intermediate-activity tritium waste is intermediate-activity waste with more than 10 Ci of tritium per container.
Long-lived waste is contaminated with long-lived isotopes that exceed the waste acceptance criteria for onsite
disposal (DOE 1996a:E-99).

Four basic types of vaults and buildings are used for storing the different waste categories: low-activity waste
vaults, intermediate-level nontritium vaults, intermediate-level tritium vaults, and the long-lived waste storage
building.  The vaults are below-grade concrete structures, and the storage building is a metal building on a
concrete pad (DOE 1996a:E-99).

Currently, DOE places low-activity LLW in carbon steel boxes and deposits them in the low-activity waste vaults
in E-Area.  Intermediate-activity LLW is packaged according to waste form and disposed of in the
intermediate-level waste vaults in E-Area.  Long-lived wastes are stored in the Long-Lived Waste Storage Building
in E-Area until treatment and disposal technologies are developed (DOE 1995c:3-75).

Saltstone generated in the solidification of LLW salts extracted from HLW is disposed of in the Z-Area Saltstone
Vaults.  Saltstone is solidified grout formed by mixing the LLW salt with cement, fly ash, and furnace slag.
Saltstone is the highest volume of solid LLW disposed of at SRS.  SRS disposal facilities are projected to meet
solid LLW disposal requirements, including LLW from off the site, for the next 20 years (DOE 1996a:3-261, 3-
264).

3.5.2.4 Mixed Low-Level Waste

The FFCA addresses SRS compliance with RCRA LDR.  The FFCA requires DOE facilities storing mixed waste
to develop site-specific treatment plans and to submit them for approval (DOE 1996a:3-264, 3-265).  The site
treatment plan for mixed waste specifies treatment technologies or technology development schedules for all SRS
mixed waste (Arnett and Mamatey 1996:50).  SRS is allowed to continue to generate and store mixed waste,
subject to LDR.  Schedules to provide compliance through treatment in the Consolidated Incineration Facility are
included in the FFCA (DOE 1996a:3-264).

The SRS mixed waste program consists primarily of safely storing waste until treatment and disposal facilities
are available.  Mixed LLW is stored in the A-, E-, M-, N-, and S-Areas in various tanks and buildings.  These
facilities include burial ground solvent tanks, the M-Area Process Waste Interim Treatment/Storage Facility, the
Savannah River Technology Center Mixed Waste Storage Tanks, and the DWPF Organic Waste Storage Tank
(DOE 1995c:3-81).  These South Carolina Department of Health and Environmental Control permitted facilities
will remain in use until appropriate treatment and disposal is performed on the waste (DOE 1996a:E-99).
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3.5.2.5 Hazardous Waste

Hazardous waste is accumulated at the generating facility for a maximum of 90 days, or stored in DOT-approved
containers in three RCRA-permitted hazardous waste storage buildings and on three interim status storage pads
in B- and N-Areas.  Most of the waste is shipped off the site to commercial RCRA-permitted treatment and
disposal facilities using DOT-certified transporters.  DOE plans to incinerate up to 9 percent of the hazardous
waste (organic liquids, sludge, and debris) in the Consolidated Incineration Facility (DOE 1996a:3-265).  In 1995,
72 m  (2,538 ft ) of hazardous waste were sent to onsite storage.  Of this amount, 20 m  (712 ft ) were shipped3  3               3  3

off the site for commercial treatment or disposal (Arnett and Mamatey 1996:48).

3.5.2.6 Nonhazardous Waste

In 1994, the centralization and upgrading of the sanitary wastewater collection and treatment systems at SRS
were completed.  The program included the replacement of 14 (of 20) aging treatment facilities scattered across
the site with a new 3,975 m /day (1.1 million gal/day) central treatment facility and connecting them with a new3

29 km (18 mi) sanitary sewer system.  The central treatment facility treats sanitary wastewater by the extended
aeration activated sludge process.  The treatment facility separates the wastewater into two forms, clarified
effluent and sludge.  The liquid effluent is further treated by the nonchemical method of ultraviolet (UV) light
disinfection to meet NPDES discharge limitations for the outfall to Fourmile Branch.  The sludge is further treated
to reduce pathogen levels to meet proposed land application criteria.  The remaining sanitary wastewater treatment
facilities are being upgraded as necessary by replacing existing chlorination treatment systems with nonchemical
UV light disinfection systems to meet NPDES limitations (DOE 1996a:3-265).

SRS has privatized the collection, hauling, and disposal of its sanitary waste (Arnett and Mamatey 1996:48).
SRS-generated solid sanitary waste is sent to the Three Rivers Landfill (DOE 1998f:3-42).  SRS disposes of other|
nonhazardous waste that consists of scrap metal, powerhouse ash, domestic sewage, scrap wood, construction
debris, and used railroad ties in a variety of ways.  Scrap metal is sold to salvage vendors for reclamation.
Powerhouse ash and domestic sewage sludge are used for land reclamation.  Scrap wood is burned on the site
or chipped for mulch.  Construction debris is used for erosion control.  Railroad ties are shipped off the site for
disposal (DOE 1996a:E-100).

3.5.2.7 Waste Minimization

The total amount of waste generated and disposed of at SRS has been and continues to be reduced through the
efforts of the pollution prevention and waste minimization program at the site.  This program is designed to
achieve continuous reduction of waste and pollutant releases to the maximum extent feasible and in accordance
with regulatory requirements while fulfilling national security missions (DOE 1996a:E-97).  The program focuses
mainly on source reduction, recycling, and increasing employee participation in pollution prevention.  For
example, 1995 nonhazardous solid waste generation was 32 percent below that of 1994, and the disposal volume
of other solid waste, including radioactive and hazardous wastes, was 38 percent below 1994 levels.  In 1995,
SRS achieved a 9 percent reduction in its radioactive waste generation volume compared with 1994.  Total solid
waste volumes have declined by more than 70 percent since 1991.  Radioactive solid waste volumes have
declined by about 63 percent, or more than 17,000 m  (600,000 ft ) from 1991 through 1995.  In 1995, more3  3

than 2,990 t (3,300 tons) of nonradioactive materials were recycled at SRS, including 963 t (1,062 tons) of paper
and cardboard (Arnett and Mamatey 1996:16, 41).

3.5.2.8 Preferred Alternatives From the Final WM PEIS

Preferred alternatives from the WM PEIS (DOE 1997a:summary, 117) are shown in Table 3–42 for the four
waste types analyzed in this SPD EIS.  A decision on the future management of these wastes could result in the
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construction of new waste management facilities at SRS and the closure of other facilities.  Decisions on the
various waste types are expected to be announced in a series of RODs to be issued on this WM PEIS.  In fact,
the TRU waste ROD was issued on January 20, 1998 (DOE 1998a), with the hazardous waste ROD issued on |
August 5, 1998 (DOE 1998b).  The TRU waste ROD states that DOE will develop and operate mobile and fixed |
facilities to characterize and prepare TRU waste for disposal at WIPP.  Each DOE site that has, or will generate, |
TRU waste will, as needed, prepare and store its TRU waste on the site.  The hazardous waste ROD states that |

Table 3–42.  Preferred Alternatives From the WM PEIS
Waste Type Preferred Action

TRU and mixed TRU DOE prefers the regionalized alternative for onsite treatment and storage of SRS contact-handled
TRU waste.  Under this alternative, some contact-handled TRU waste could be received from
ORR for treatment and storage.  a

LLW DOE prefers to treat SRS LLW on the site.  SRS could be selected as one of the regional disposal
sites for LLW.

Mixed LLW DOE prefers regionalized treatment at SRS.  This includes the onsite treatment of SRS waste and
could include treatment of some mixed LLW generated at other sites.  SRS could be selected as
one of the regional disposal sites for mixed LLW.

Hazardous DOE prefers to continue to use commercial facilities for hazardous waste treatment. |b

ROD for TRU waste (DOE 1998a) states that “each of the Department’s sites that currently has or will generate TRU waste willa

prepare and store its TRU waste on site. . . .”
ROD for hazardous waste (DOE 1998b) selected a modified preferred alternative that includes continued onsite treatment at SRS |b

where this is economically favorable. |
Key: LLW, low-level waste; ORR, Oak Ridge Reservation; TRU, transuranic.
Source: DOE 1997a:summary, 117.

most DOE sites will continue to use offsite facilities for the treatment and disposal of major portions of the |
nonwastewater hazardous waste, with ORR and SRS continuing to treat some of their own hazardous waste on |
the site in existing facilities where this is economically favorable.  More detailed information and DOE’s |
alternatives for the future configuration of waste management facilities at SRS is presented in the WM PEIS and
the hazardous waste and TRU waste RODs. |

3.5.3 Socioeconomics

Statistics for employment and regional economy are presented for the REA as defined in Appendix F.9, which
encompasses 15 counties around SRS located in Georgia and South Carolina.  Statistics for population, housing,
community services, and local transportation are presented for the ROI, a five-county area in which 90.7 percent
of all SRS employees reside as shown in Table 3–43.  In 1997, SRS employed 15,032 persons (about 5.8 percent
of the REA civilian labor force) (Knox 1997).

Table 3–43.  Distribution of Employees by Place of Residence
in the SRS Region of Influence, 1997

County Employees Employment (Percent)
Number of Total Site 

Aiken 6,981 53.9

Columbia 1,881 14.5

Richmond 1,755 13.5

Barnwell 932 7.2

Edgefield 210 1.6

ROI total 11,759 90.7

Source: Knox 1997.
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3.5.3.1 Regional Economic Characteristics

Selected employment and regional economy statistics for the SRS REA are summarized in Figure 3–26. Between
1990 and 1996, the civilian labor force in the REA increased 3.6 percent to the 1996 level of 257,101.  In 1996,|
the unemployment rate in the REA was 7.6 percent, which is greater than the unemployment rates for Georgia|
(4.6 percent) and South Carolina (6 percent) (DOL 1999). |
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Figure 3–26.  Employment and Local Economy for the SRS Regional Economic Area and 
the States of Georgia and South Carolina
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In 1995, manufacturing represented the largest sector of employment in the REA (25.6 percent).  This was
followed by government (20.9 percent) and service (19.9 percent) activities.  The total for these employment
sectors in Georgia was 17.5 percent, 16.8 percent, and 23 percent, respectively.  The total for these employment
sectors in South Carolina was 23.3 percent, 17.3 percent, and 20.5 percent, respectively (DOL 1997).|

3.5.3.2 Population and Housing

In 1996, the ROI estimated population totaled 453,778.  From 1990 to 1996, the ROI population increased by
8.6 percent, compared with a 13 percent increase in Georgia’s population and a 5.7 percent increase in South
Carolina’s population (DOC 1997).  Between 1980 and 1990, the number of housing units in the ROI increased
by 25.1 percent, compared with the 30.1 percent increase in Georgia and the 23.5 percent increase in South
Carolina.  The total number of housing units within the ROI for 1990 was 165,443 (DOC 1994).  The 1990
homeowner vacancy rate for the ROI was 2.2 percent, compared with the statewide rates of 2.5 percent for
Georgia and 1.7 percent for South Carolina.  The renter vacancy rate for the ROI counties was 10 percent
compared with the statewide rates of 12.2 percent for Georgia and 11.5 percent for South Carolina (DOC 1990a).
Population and housing trends are summarized in Figure 3–27.

3.5.3.3 Community Services

3.5.3.3.1 Education

Seven school districts provided public education services and facilities in the SRS ROI.  As shown in
Figure 3–28, these school districts operated at between 85 percent (Barnwell County, District 19) and
125 percent (Richmond County School District) capacity in 1997.  In 1997, the average student-to-teacher ratio|
for the SRS ROI was 17:1 (Nemeth 1997a).  In 1990, the average student-to-teacher ratios were 10.8:1 for
Georgia and 11.5:1 for South Carolina (DOC 1990b; 1994).

3.5.3.3.2 Public Safety

In 1997, a total of 973 sworn police officers were serving the five-county ROI.  The average ROI officer-
to-population ratio was 2.1 officers per 1,000 persons (Nemeth 1997b).  This compares with the 1990 State
averages of 2.0 officers per 1,000 persons for Georgia and 1.8 officers per 1,000 persons for South Carolina
(DOC 1990b).  In 1997, 1,712 paid and volunteer firefighters provided fire protection services in the SRS ROI.
The average firefighter-to-population ratio in the ROI was 3.8 firefighters per 1,000 persons (Nemeth 1997b).
This compares with the 1990 State averages of 1.0 firefighters per 1,000 persons for Georgia and 0.8 firefighters|
per 1,000 persons for South Carolina (DOC 1990b).  Figure 3–29 displays the ratio of sworn police officers and
firefighters to the population for all the counties in the ROI.

3.5.3.3.3 Health Care

In 1996, a total of 1,722 physicians served the ROI.  The average physician-to-population ratio in the ROI was
3.8 physicians per 1,000 persons.  This compares with a 1996 State average of 2.3 physicians per 1,000 persons
for Georgia and 2.2 physicians per 1,000 persons for South Carolina (Randolph 1997).  In 1997, there were 10
hospitals serving the five-county ROI.  The hospital bed-to-population ratio averaged 7.7 beds per 1,000 persons
(Nemeth 1997c).  This compares with a 1990 State average of 4.1 beds per 1,000 persons for Georgia and
3.3 beds per 1,000 persons for South Carolina (DOC 1996:128).  Figure 3–29 displays the hospital
bed-to-population and physician-to-population ratios for the SRS ROI counties.



Affected Environment

3–141

Figure 3–27.  Population and Housing for the SRS Region of Influence and the States of Georgia and
South Carolina
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Figure 3–28.  School District Characteristics for the SRS Region of Influence
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Figure 3–29.  Public Safety and Health Care Characteristics for the 
SRS Region of Influence
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3.5.3.4 Local Transportation

Vehicular access to SRS is provided by South Carolina State Routes 19, 64, and 125 (see Figure 2–5).  Two road
segments in the ROI could be affected by the disposition alternatives: South Carolina State Route 19 from
U.S. I–78 at Aiken to U.S. 278 and South Carolina State Route 230 from U.S. 25 Business at North Augusta to
U.S. I–25, I–78, and I–278.  Three road improvement projects are planned that would alleviate traffic congestion
leading into SRS.

The first improvement project is the widening of South Carolina State Route 302, Pine Log Road, from
U.S. Route 78 and the construction of new segments to extend the route to South Carolina State Route 19.
U.S. Route 25 is also being widened for one-half mile south of I–20.  The widening project will be in conjunction
with the second improvement project, the new construction of the Bobby Jones Expressway.  The expressway
will head in a southwest direction crossing South Carolina State Routes 126 and 125 and U.S. Route 1 and
continue over the Savannah River to connect with the Georgia portion of the Bobby Jones Expressway, which
is already constructed.  The third improvement project is the completion of the South Carolina State Route 118
around Aiken.  South Carolina State Route 118 will be widened with the construction of new segments to
complete the by-pass (Sullivan 1997). 

There is no public transportation to SRS.  Rail service in the ROI is provided by the Norfolk Southern
Corporation and CSX Transportation.  SRS is provided rail access via Robbins Station on the CSX Transportation
line.

Waterborne transportation is available via the Savannah River.  Currently, the Savannah River is used primarily
for recreation.  SRS has no commercial docking facilities, but it has a boat ramp that has accepted large transport
barge shipments.

Columbia Metropolitan Airport in the city of Columbia, South Carolina, and Bush Field in the city of Augusta,
Georgia, receive jet air passenger and cargo service from both national and local carriers.  Numerous smaller
private airports are located in the ROI (DOE 1996a).

3.5.4 Existing Human Health Risk

Public and occupational health and safety issues include the determination of potentially adverse effects on human
health that result from acute and chronic exposures to ionizing radiation and hazardous chemicals.

3.5.4.1 Radiation Exposure and Risk

3.5.4.1.1 General Site Description

Major sources and levels of background radiation exposure to individuals in the vicinity of SRS are shown in
Table 3–44.  Annual background radiation doses to individuals are expected to remain constant over time.  The
total dose to the population, in terms of person-rem, changes as the population size changes.  Background
radiation doses are unrelated to SRS operations.

Releases of radionuclides to the environment from SRS operations provide another source of radiation exposure
to individuals in the vicinity of SRS.  Types and quantities of radionuclides released from SRS operations in 1996
are listed in the Savannah River Site Environmental Report for 1996 (Arnett and Mamatey 1997a:71–73).  Doses
to the public resulting from these releases are presented in Table 3–45.  These doses fall within radiological limits
per DOE Order 5400.5 (DOE 1993a:II-1–II-5) and are much lower than those of background radiation.
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Table 3–44.  Sources of Radiation Exposure to Individuals
in the SRS Vicinity Unrelated to SRS Operations

Source (mrem/yr)
Effective Dose Equivalent

Natural background radiationa

Cosmic radiation 27

External radiation 28

Internal terrestrial radiation 40

Radon in homes (inhaled) 200b

Other background radiationc

Diagnostic x rays and nuclear medicine 53

Weapons test fallout <1

Air travel 1

Consumer and industrial products 10

Total 360

Arnett and Mamatey 1997a:116.a

An average for the United States.b

NCRP 1987:11, 40, 53.c

Table 3–45.  Radiation Doses to the Public From Normal SRS 
Operations in 1996 (Total Effective Dose Equivalent)

Atmospheric Releases Liquid Releases Total

Members of the Public Standard Actual Standard Actual Standard Actuala a b a

Maximally exposed individual (mrem) 10 0.06 4 0.14 100 0.20

Population within 80 km  (person-rem) None 6.4 None 2.2 100 8.6c

Average individual within 80 km (mrem) None 1.0×10 None 3.2×10 None 1.4×10d -2 -3 -2

The standards for individuals are given in DOE Order 5400.5 (DOE 1993a:II-1–II-5).  As discussed in that order, the 10-mrem/yra

limit from airborne emissions is required by the Clean Air Act, and the 4-mrem/yr limit is required by the Safe Drinking Water Act;
for this SPD EIS the 4-mrem/yr value is conservatively assumed to be the limit for the sum of doses from all liquid pathways. The
total dose of 100 mrem/yr is the limit from all pathways combined.  The 100-person-rem value for the population is given in
proposed 10 CFR 834, as published in 58 FR 16268 (DOE 1993b:para. 834.7).  If the potential total dose exceeds the
100-person-rem value, it is required that the contractor operating the facility notify DOE.
Conservatively includes all water pathways, not just the drinking water pathway.  The population dose includes contributionsb

to Savannah River users downstream of SRS to the Atlantic Ocean.
About 620,100 in 1996.  For liquid releases, an additional 70,000 water users in Port Wentworth, Georgia, and Beaufort, Southc

Carolina (about 160 km [98 mi] downstream), are included in the assessment.
Obtained by dividing the population dose by the number of people living within 80 km (50 mi) of the site for atmospheric releases;d

for liquid releases the number of people includes water users who live more than 80 km (50 mi) downstream of the site.
Source: Arnett and Mamatey 1997a:108, 111, 112, 115.

Using a risk estimator of 500 cancer deaths per 1 million person-rem (5×10  fatal cancer per person-rem) to the-4

public (see Appendix F.10), the fatal cancer risk to the maximally exposed member of the public due to
radiological releases from SRS operations in 1996 is estimated to be 1.0×10 .  That is, the estimated probability-7

of this person dying of cancer at some point in the future from radiation exposure associated with 1 year of SRS
operations is 1 in 10 million.  (It takes several to many years from the time of radiation exposure for a cancer
to manifest itself.)

According to the same risk estimator, 0.0043 excess fatal cancer is projected in the population living within
80 km (50 mi) of SRS from normal operations in 1996.  To place this number in perspective, it may be compared
with the number of fatal cancers expected in the same population from all causes.  The 1996 mortality rate |
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associated with cancer for the entire U.S. population was 0.2 percent per year (Famighetti 1998:964).  Based on
this national mortality rate, the number of fatal cancers from all causes expected during 1996 in the population
living within 80 km (50 mi) of SRS was 1,240.  This expected number of fatal cancers is much higher than the
0.0043 fatal cancers estimated from SRS operations in 1996.

SRS workers receive the same dose as the general public from background radiation, but also receive an
additional dose from working in facilities with nuclear materials.  Table 3–46 presents the average worker and
cumulative worker dose to SRS workers from operations in 1996.  These doses fall within the radiological
regulatory limits of 10 CFR 835 (DOE 1995b:paragraph 835.202).  According to a risk estimator of 400 fatal 
cancers per 1 million person-rem among workers  (Appendix F.10), the number of projected fatal cancers to SRS8

workers from normal operations in 1996 is 0.095.

Table 3–46.  Radiation Doses to Workers From Normal
SRS Operations in 1996

(Total Effective Dose Equivalent)
Onsite Releases and

Direct Radiation

Occupational Personnel Standard Actuala

Average radiation worker (mrem) None 19.0b

Total workers (person-rem) None 237c

The radiological limit for an individual worker is 5,000 mrem/yra

(DOE 1995a:para. 835.202).  However, DOE’s goal is to maintain
radiological exposure as low as reasonably achievable.  It has therefore
established an administrative control level of 2,000 mrem/yr
(DOE 1994a:2-3); DOE must make reasonable attempts to maintain worker
doses below this level.
No standard is specified for an “average radiation worker”; however, theb

maximum dose that this worker may receive is limited to that given in
footnote “a.”
About 12,500 (badged) in 1996.c

Source: Sessions 1997c.

A more detailed presentation of the radiation environment, including background exposures and radiological
releases and doses, is presented in the Savannah River Site Environmental Report for 1996 (Arnett and Mamatey
1997a).  The concentrations of radioactivity in various environmental media (including air, water, and soil) in the
site region (on and off the site) are also presented in that report.

3.5.4.1.2 Proposed Facility Locations

External radiation doses and concentrations of gross alpha, plutonium, and americium in air have been measured
in F- and S-Areas.  In 1996, the annual doses in the F- and S-Areas were 106 and 111 mrem, respectively.  Both
are higher than the dose of 87 mrem measured at the offsite control location.  In the same year, the
concentrations of gross alpha were about 1.3×10  pCi/m  and 9.8×10  pCi/m  in the F- and S-Areas,-3 3  -4 3

respectively, compared with the approximately 9.4×10  pCi/m  measured at the offsite control location.  The-4 3

concentrations of plutonium 239 in the F- and S-Areas were about 8.4×10  and 0 pCi/m , respectively.  Offsite-7   3

controls did not detect any plutonium 239 in the air in 1996 (Arnett and Mamatey 1997a:80; 1997b:31, 33, 40,
42).
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3.5.4.2 Chemical Environment

The background chemical environment important to human health consists of the atmosphere, which may contain
hazardous chemicals that can be inhaled; drinking water, which may contain hazardous chemicals that can be
ingested; and other environmental media through which people may come in contact with hazardous chemicals
(e.g., surface water during swimming, soil through direct contact, or food).  Hazardous chemicals can cause
cancer and noncancer health effects.  The baseline data for assessing potential health impacts from the chemical
environment are addressed in Section 3.5.1.

Effective administrative and design controls that decrease hazardous chemical releases to the environment and
help achieve compliance with permit requirements (e.g., air emissions and NPDES permit requirements)
contribute to minimizing health impacts on the public.  The effectiveness of these controls is verified through the
use of monitoring information and inspection of mitigation measures.  Health impacts on the public may occur
via inhalation of air containing hazardous chemicals released to the atmosphere during normal SRS operations.
Risks to public health from other possible pathways, such as ingestion of contaminated drinking water or direct
exposure, are lower than those via the inhalation pathway.

Baseline air emission concentrations and applicable standards for hazardous chemicals are addressed in
Section 3.5.1.  The baseline concentrations are estimates of the highest existing offsite concentrations and
represent the highest concentrations to which members of the public could be exposed.  These concentrations
are in compliance with applicable guidelines and regulations.  Information on estimating the health impacts of
hazardous chemicals is presented in Appendix F.10.

Exposure pathways to SRS workers during normal operations may include inhaling contaminants in the
workplace atmosphere and direct contact with hazardous materials.  The potential for health impacts varies
among facilities and workers, and available information is insufficient for a detailed estimate of impacts.  Workers
are protected from workplace hazards through appropriate training, protective equipment, monitoring,
substitution, and engineering and management controls.  They are also protected by adherence to OSHA and EPA
standards that limit workplace atmospheric and drinking water concentrations of potentially hazardous chemicals.
Appropriate monitoring that reflects the frequency and amounts of chemicals used in the operational processes
ensures that these standards are not exceeded.  Additionally, DOE requires that conditions in the workplace be
as free as possible from recognized hazards that cause or are likely to cause illness or physical harm.  Therefore,
workplace conditions at SRS are substantially better than required by standards.

3.5.4.3 Health Effects Studies

One epidemiological study on the general population in communities surrounding SRS has been conducted and
published.  No evidence of excess cancer mortality, congenital anomalies, birth defects, early infancy deaths,
strokes, or cardiovascular deaths was reported.  The epidemiological literature on the facility reflects an excess
of leukemia deaths among hourly workers; no other health effects for workers are reported.  For a more detailed
description of the studies reviewed and their findings, and for a discussion of the epidemiologic surveillance
program implemented by DOE to monitor the health of current SRS workers, refer to Appendix M.4.7 of the
Storage and Disposition PEIS (DOE 1996a:M-242, M-243).

3.5.4.4 Accident History

Between 1974 and 1988, there were 13 inadvertent tritium releases from the SRS tritium facilities.  These releases
were attributed to aging equipment in the tritium-processing facility and are one of the reasons for the
construction of the Replacement Tritium Facility at SRS.  A detailed description and study of these incidents and
the consequences thereof for the offsite population have been documented by SRS.  The most significant were
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in 1981, 1984, and 1985, when, respectively, 32,934, 43,800, and 19,403 Ci of tritiated water vapor were
released (DOE 1996a:3-259).  From 1989 through 1992, there were 20 inadvertent releases, all with little or no
offsite dose consequences.  The largest of the recent releases occurred in 1992 when 12,000 Ci of tritium were
released (Arnett, Karapatakis, and Mamatey 1993:260).

In 1993, an inadvertent release of 0.18 microcurie (mCi) of plutonium 238 and plutonium 239 took place.
Westinghouse Savannah River Company emergency response models estimated an exposure of 0.0019 mrem
to a hypothetical person at the site boundary (Arnett, Karapatakis, and Mamatey 1994:178).

3.5.4.5 Emergency Preparedness

Each DOE site has established an emergency management program that would be activated in the event of an
accident.  This program has been developed and maintained to ensure adequate response to most accident
conditions and to provide response efforts for accidents not specifically considered.  The emergency
management program includes emergency planning, preparedness, and response.

The Emergency Preparedness Facility at SRS provides overall direction and control for onsite responses to
emergencies and coordinates with Federal, State, and local agencies and officials on the technical aspects of the
emergency.  Emergency plans have been prepared for specific areas at SRS.  Participating government agencies
whose plans are interrelated with the SRS emergency plan for action include the States of South Carolina and
Georgia, the City of Aiken, and the various counties in the general region of the site.  Emergency response
support, including firefighting and medical assistance, would be provided by these jurisdictions.

DOE has specified actions to be taken at all DOE sites to implement lessons learned from the emergency response
to an accidental explosion at Hanford in May 1997.  These actions and the timeframe in which they must be
implemented are presented in Section 3.2.4.5.

3.5.5 Environmental Justice

Environmental justice concerns the environmental impacts that proposed actions may have on minority and low-
income populations, and whether such impacts are disproportionate to those on the population as a whole in the
potentially affected area.  In the case of SRS, the potentially affected area includes parts of Georgia and South
Carolina.

The potentially affected area around the location of the proposed surplus plutonium disposition facilities in F-Area
is defined by a circle with an 80-km (50-mi) radius centered at the Actinide Packaging and Storage Facility
(APSF), if built, (lat. 33E17'32" N, long. 81E40'26" W).  The total population residing within that area in 1990|
was 614,095.  The proportion of the population there that was considered minority was 38.0 percent.|

Figure 3–30 illustrates the racial and ethnic composition of the minority population in the potentially affected area
surrounding APSF, if built.  At the time of the 1990 census, Blacks were the largest minority group within that
area, constituting 35.7 percent of the total population.  Hispanics constituted about 1.1 percent, and Asians, about
1 percent.  Native Americans comprised about 0.2 percent of the population (DOC 1992).

[Text deleted.]|

The potentially affected area around S-Area is defined by a circle with an 80-km (50-mi) radius centered at
DWPF (lat. 33E17'43" N, long. 81E38'25" W).  The total population residing within that area in 1990 was
626,317.  The proportion of the population around this facility that was considered minority was 38.5 percent.|
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Figure 3–30 illustrates the racial and ethnic composition of the minority population in the potentially affected area
around the S-Area.  At the time of the 1990 census, Blacks were the largest minority group within the potentially
affected area, constituting 36.3 percent of the total population.  Hispanics constituted about 1.0 percent, and |
Asians, about 1 percent.  Native Americans constituted about 0.2 percent of the population (DOC 1992).  The
same census data show that the percentage of minorities for the contiguous United States was 24.1, and the
percentages for the States of Georgia and South Carolina, 29.8 and 31.4, respectively (DOC 1992).

A breakdown of incomes in the potentially affected area is also available from the 1990 census data (DOC 1992).
At that time, the poverty threshold was $9,981 for a family of three with one related child under 18 years of age.
A total of 107,057 persons (18.0 percent of the total population) residing within the potentially affected area |
around F-Area at APSF, if built, reported incomes below the poverty threshold. [Text deleted.]  The low-income |
population around S-Area at DWPF was 109,217 (18.0 percent of the total population). |

Data obtained during the 1990 census also show that of the total population of the contiguous United States, 13.1
percent reported incomes below the poverty threshold, and that Georgia and South Carolina reported 14.7 and
15.4 percent, respectively.

3.5.6 Geology and Soils

Geologic resources are consolidated or unconsolidated earth materials, including ore and aggregate materials,
fossil fuels, and significant landforms.  Soil resources are the loose surface materials of the earth in which plants
grow, usually consisting of disintegrated rock, organic matter, and soluble salts.

3.5.6.1 General Site Description

Coastal Plain sediments beneath SRS overlie a basement complex composed of Paleocene crystalline and Triassic
sedimentary formations of the Dunbarton Basin.  Small and discontinuous zones of calcareous sand (i.e., sand
containing calcium carbonate [calcite]), potentially subject to dissolution by water, are beneath some parts of
SRS.  If dissolution occurs in these zones, potential underground subsidence resulting in settling of the ground
surface could occur.  No settling as a result of dissolution of these zones has been identified.  No economically
viable geologic resources have been identified at SRS (DOE 1996a:3-241).

In the immediate region of SRS, there are no known capable faults.  A capable fault is one that has had movement
at or near the ground surface at least once within the past 35,000 years or recurrent movement within the past
500,000 years.  Several faults have been identified from subsurface mapping and seismic surveys within the
Paleozoic and Triassic basement beneath SRS.  The largest of these is the Pen Branch Fault.  There is no
evidence of movement within the last 38 million years along this fault (DOE 1996a:3-241).

According to the Uniform Building Code, SRS is in Seismic Zone 2, meaning that moderate damage could occur
as a result of an earthquake (DOE 1996a:3-241).  Two earthquakes occurred during recent years inside the SRS
boundary.  On June 8, 1985, an earthquake with a local Richter scale magnitude of 2.6 and a focal depth of about
1 km (0.6 mi) occurred at SRS.  Its epicenter was west of C- and K-Areas.  The acceleration produced by the
earthquake did not activate seismic monitoring instruments in the reactor areas.  (These instruments have
detection limits of 0.002g.)  On August 5, 1988, another earthquake with a local Richter scale magnitude of 2.0
and a focal depth of about 2.7 km (1.7 mi) occurred at SRS.  Its epicenter was northwest of K-Area.  The
seismic alarms in SRS facilities were not triggered.  Existing information does not conclusively correlate the two
earthquakes with any of the known faults on the site (DOE 1995c:3-7).  Earthquakes capable of producing
structural damage are not likely to occur in the vicinity of SRS (DOE 1996a:3-241).
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Figure 3–30.  Racial and Ethnic Composition of Minorities Around SRS
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Historically, two large earthquakes have occurred within 300 km (186 mi) of SRS.  The largest of these, the
Charleston earthquake of 1886, had an estimated Richter scale magnitude ranging from 6.5 to 7.5
(DOE 1996a:3-241).  The SRS area experienced an estimated peak horizontal acceleration of 0.10g during this
earthquake (DOE 1995c:3-6).  An earthquake with a maximum horizontal acceleration of 0.19g is estimated to
have an annual probability of occurrence of 1 in 5,000 at SRS (Barghusen and Feit 1995:2.13–16).

There are no volcanic hazards at SRS.  The area has not experienced volcanic activity within the last 230 million
years (DOE 1996a:3-241).  Future volcanism is not expected because SRS is along the passive continental margin
of North America (Barghusen and Feit 1995:2.13–16).

The soils at SRS are primarily sands and sandy loams.  The somewhat excessively drained soils have a thick,
sandy surface layer that extends to a depth of 2 m (6.6 ft) or more in some areas.  Soil units that meet the soil
requirements for prime farmland soils exist on SRS.  However, the U.S. Department of Agriculture, Natural
Resources Conservation Service, does not identify these lands as prime farmland due to the nature of site use;
that is, the lands are not available for the production of food or fiber.  The soils at SRS are considered acceptable
for standard construction techniques (DOE 1996a:3-230, 3-241).  Detailed descriptions of the geology and the
soil conditions at SRS are included in the Storage and Disposition PEIS (DOE 1996a:3-241) and the Savannah
River Site Waste Management Final EIS (DOE 1995c:3-4–3-6).

3.5.6.2 Proposed Facility Locations

Soils in F-Area are predominantly of the Fuquay-Blanton-Dothan association, consisting of nearly level to sloping,
well-drained soils.  Other soils include the Troup-Pickney-Lucy association, consisting of nearly level soils
formed along, and parallel to, the floodplains of streams (Barghusen and Feit 1995:2.13–16).

Several subsurface investigations conducted on SRS waste management areas encountered soft sediments
classified as calcareous sands.  These sands were encountered in borings in S-Area between 33 and 35 m (108 to
115 ft) below ground surface.  Preliminary information indicates that these calcareous zones are not continuous
over large areas, nor are they very thick.  No settling as a result of dissolution of these zones has been identified
(DOE 1995c:3-6).  Soils in S-Area are predominantly the same as those in F-Area (Barghusen and
Feit 1995:2.13–16).

3.5.7 Water Resources

3.5.7.1 Surface Water

Surface water includes marine or freshwater bodies that occur above the ground surface, including rivers,
streams, lakes, ponds, rainwater catchments, embayments, and oceans.

3.5.7.1.1 General Site Description

The largest river in the area of SRS is the Savannah River, which borders the site on the southwest.  Six streams
flow through SRS and discharge into the Savannah River: Upper Three Runs Creek, Beaver Dam Creek, Fourmile
Branch, Pen Branch, Steel Creek, and Lower Three Runs Creek.  Upper Three Runs Creek has two tributaries,
Tims Branch and Tinker Creek; Pen Branch has one, Indian Grave Branch; and Steel Creek, one, Meyers Branch
(DOE 1996a:3-236).

There are two manmade lakes at SRS: L-Lake, which discharges to Steel Creek, and Par Pond, which discharges
to Lower Three Runs Creek.  Also, about 299 Carolina bays—i.e., closed depressions capable of holding



Surplus Plutonium Disposition Final Environmental Impact Statement

3–152

water—occur throughout the site.  While these bays receive no direct effluent discharges, they do receive storm-
water runoff (DOE 1996a:3-236; WSRC 1997b:6-124).

Water has historically been withdrawn from the Savannah River for use mainly as cooling water; some, however,
has been used for domestic purposes (DOE 1996a:3-236).  SRS currently withdraws about 140 billion l/yr
(37 billion gal/yr) from the river.  Most of this water is returned to the river through discharges to various
tributaries (DOE 1996a:3-236).

The average flow of the Savannah River is 283 m /s (10,000 ft /s).   Three large upstream reservoirs, Hartwell,| 3   3

Richard B. Russell, and Strom Thurmond/Clarks Hill, regulate the flow in the Savannah River, thereby lessening
the impacts of drought and flooding on users downstream (DOE 1995c:3-14).

Several communities in the area use the Savannah River as a source of domestic water.  The nearest downstream
water intake is the Beaufort-Jasper Water Authority in South Carolina, which withdraws about 0.23 m /s3

(8.1 ft /s) to service about 51,000 people.  Treated effluent is discharged to the Savannah River from upstream3

communities and from treatment facilities at SRS.  The average annual volume of flow discharged by the sewage
treatment facilities at SRS is about 700 million l (185 million gal) (DOE 1996a:3-236; Barghusen and Feit|
1995:2.13-18).|

It is clear that the surplus plutonium disposition facilities would not be located within a 100-year floodplain, but
there is no information concerning 500-year floodplains (DOE 1996a:3-236).  No federally designated Wild and
Scenic Rivers occur within the site (Barghusen and Feit 1995:2.13-2).  A map showing the 100-year floodplain
is presented as Figure 3–31 (Noah 1995:52).

The Savannah River is classified as a freshwater source that is suitable for primary and secondary contact
recreation; drinking, after appropriate treatment; fishing; balanced indigenous aquatic community development
and propagation; and industrial and agricultural uses.  A comparison of Savannah River water quality upstream
(river mile 160) and downstream (river mile 120) of SRS showed no significant differences for nonradiological
parameters (Arnett and Mamatey 1996:73, 119, 120).  A comparison of current and historical data shows that
the coliform data are within normal fluctuations for river water in this area.  For the different river locations,
however, there has been an increase in the number of analyses in which standards were not met.  The data for
the river’s monitoring locations generally met the freshwater standards set by the State; a comparison of the 1995
and earlier measurements for river samples showed no abnormal deviations.  As for radiological constituents,
tritium is the predominant radionuclide detected above background levels in the Savannah River (Arnett and
Mamatey 1996:80, 120).

Surface water rights for SRS are determined by the Doctrine of Riparian Rights, which allows owners of land
adjacent to or under the water to use the water beneficially (DOE 1996a:3-239).  SRS has five NPDES permits,
two (SC0000175 and SC0044903) for industrial wastewater discharges, two (SCR000000 and SCR100000) for
general storm-water discharges, and one (ND0072125) for land application.  Permit SC0000175 regulates
76 outfalls; permit SC0044903, another 7.  The 1995 compliance rate for these outfalls was 99.8 percent.  The
48 storm-water–only outfalls regulated by the storm-water permits are monitored as required.  A pollution
prevention plan has been developed to identify where best available technology and best management practices
must be used.  For storm-water runoff from construction activities extending over 2 ha (5 acres), a sediment
reduction and erosion plan is required (Arnett and Mamatey 1996:24, 114, 115, 226).

3.5.7.1.2 Proposed Facility Locations

The land around F-Area drains to Upper Three Runs Creek and Fourmile Branch (DOE 1995c:3-17).  Upper
Three Runs Creek is a large, cool blackwater stream that flows into the Savannah River.  It drains about
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Figure 3–31.  Locations of Floodplains at SRS
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544 km  (210 mi ), and during water year 1991, had a mean discharge of 6.8 m /s (240 ft /s) near its mouth.2  2             3   3

The 7-day, 10-year low flow, which is the lowest flow over any 7 days within any 10-year period, is about
2.8 m /s (100 ft /s).  The stream is about 40 km (25 mi) long and only its lower reaches extend through SRS.3   3

It receives more water from underground sources than any other SRS stream, and therefore has lower dissolved
solids, hardness, and pH values.  It is the only major stream on the site that has not received thermal discharges.
It receives permitted discharges from several areas at SRS, including F-Area, S-Area, S-Area sewage treatment
plant, and treated industrial wastewater from the Chemical Waste Treatment Facility steam condensate.  Flow
from the sanitary wastewater discharge averages less than 0.001 m /s (0.035 ft /s or 16 gal/min).  A comparison3   3

with the 7-day, 10-year low flow of 2.8 m /s (100 ft /s) in Upper Three Runs Creek shows that the present3   3

discharges are very small.  The analytical results for the active outfalls show the constituents of concern are
maintained within permit limitations (DOE 1994c:3-12–3-15; 1995c:3-15, 3-19).

Fourmile Branch is a blackwater stream affected by past operational practices at SRS.  Its headwaters are near
the center of the site, and it flows southwesterly before discharging into the Savannah River.  The watershed is
about 54 km  (21 mi ) and receives permitted effluent discharges from F-Area and H-Area.  This stream received2  2

cooling water discharges from C-Reactor while it was operating.  Since those discharges ceased in 1985, the
maximum recorded temperature in the stream has been 32 EC (90 EF), as opposed to ambient water temperatures
that exceeded 60 EC (140 EF) when the reactor was operating.  The average flow in the stream during C-Reactor
operation was about 11.3 m /s (400 ft /s); since then flows have averaged about 1.8 m /s (64 ft /s)3   3         3   3

(DOE 1995c:3-19).  In its lower reaches, this stream widens and flows via braided channels through a delta.
Downstream of this delta area, it re-forms into one main channel, and most of the flow discharges into the
Savannah River at river mile 152.1.  When the Savannah River floods, water from Fourmile Branch flows along
the northern boundary of the floodplain and joins with other site streams to exit the swamp via Steel Creek instead
of flowing directly into the Savannah River (DOE 1995c:3-19).

The land surrounding S-Area also drains to Upper Three Runs Creek and Fourmile Branch.  (Except for the
differences noted in this section, stream information for F-Area is also relevant to S-Area.)  Storm-water runoff
from most of the area near DWPF is collected and discharged into a retention basin north of S-Area.  Effluent
from this basin is discharged at Outfall DW-005 to Crouch Branch, then to Upper Three Runs Creek (Arnett and
Mamatey 1996:167; DOE 1994c:3-15).  Analyses of samples from this outfall show a minimal impact of storm
water on the water quality of Upper Three Runs Creek.  Construction of DWPF adversely affected the water
quality of Crouch Branch and McQueen Branch; however, enhanced erosion and sedimentation controls have
been instituted at DWPF and in Z-Area.  Also, startup of DWPF and the concurrent reduction in construction
activities have assisted in reducing sediment loads to these streams (DOE 1994c:3-15).

3.5.7.2 Groundwater

Aquifers are classified by Federal and State authorities according to use and quality.  The Federal classifications
include Class I, II, and III groundwater.  Class I groundwater is either the sole source of drinking water or is
ecologically vital.  Class IIA and IIB are current or potential sources of drinking water (or other beneficial use),
respectively.  Class III is not considered a potential source of drinking water and is of limited beneficial use.

3.5.7.2.1 General Site Description

Although many different systems have been used to describe groundwater systems at SRS, for this SPD EIS the
same system used in the Storage and Disposition PEIS has been adopted.  The uppermost aquifer is referred to
as the water table aquifer.  It is supported by the leaky “Green Clay” aquitard, which confines the Congaree
aquifer.  Below the Congaree aquifer is the leaky Ellenton aquitard, which confines  the Cretaceous aquifer, also
known as the Tuscaloosa aquifer.  In general, groundwater in the water table aquifer flows downward to the
Congaree aquifer or discharges to nearby streams.  Flow in the Congaree aquifer is downward to the Cretaceous
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aquifer or horizontal to stream discharge or the Savannah River, depending on the location within SRS
(DOE 1996a:3-239).

Groundwater in the area is used extensively for domestic and industrial purposes.  Most municipal and industrial
water supplies are withdrawn from the Cretaceous or water table aquifer, while small domestic supplies are
withdrawn from the Congaree or water table aquifer.  It is estimated that about 13 billion l/yr (3.4 billion gal/yr)
are withdrawn from the aquifers within a 16-km (10-mi) radius of the site, which is similar to the volume used
by SRS (DOE 1996a:3-239).  The Cretaceous aquifer is an important water resource for the SRS region.  The
water is generally soft, slightly acidic, and low in dissolved and suspended solids (DOE 1995c:3-11, 3-13).
Aiken, South Carolina, for example, uses the Cretaceous aquifer for drinking water.  
Groundwater is the only source of domestic water at SRS (DOE 1995c:3-13).  All groundwater at SRS is
classified by EPA as a Class II water source, and depth to groundwater ranges from near the surface to about
46 m (150 ft).  In 1993, SRS withdrew about 13 billion l/yr (3.4 billion gal/yr) of groundwater to support site
operations (DOE 1996a:3-239).  There are no designated sole source aquifers in the area
(Barghusen and Feit 1995:2.13-2). |

Groundwater ranges in quality across the site: in some areas it meets drinking water quality standards, while in
areas near some waste sites it does not.  The Cretaceous aquifer is generally unaffected except for an area near
A-Area, where TCE has been reported.  TCE has also been reported in the A- and M-Areas in the Congaree
aquifer.  Tritium has been reported in the Congaree aquifer in the Separations Area.  The water table aquifer is
contaminated with solvents, metals, and low levels of radionuclides at several SRS sites and facilities.
Groundwater eventually discharges into onsite streams or the Savannah River (DOE 1996a:3-239), but
groundwater contamination has not been detected beyond SRS boundaries (DOE 1995c:3-13).

Groundwater rights in South Carolina are associated with the absolute ownership rule.  Owners of land overlying
a groundwater source are allowed to withdraw as much water as they desire; however, the State requires users
who withdraw more than 379,000 l/day (100,000 gal/day) to report their withdrawals.  SRS is required to report
because its usage is above the reporting level (DOE 1996a:3-239).

3.5.7.2.2 Proposed Facility Locations

Groundwater in the shallow, intermediate, and deep aquifers flows in different directions, depending on the
depths of the streams that cut the aquifers.  The shallow aquifer discharges to Upper Three Runs Creek and
Fourmile Branch.  Shallow groundwater in the vicinity of S-Area flows toward Upper Three Runs Creek,
McQueen Branch, or Fourmile Branch.  Groundwater in the intermediate and deep aquifers flows horizontally
toward the Savannah River and southeast toward the coast (DOE 1994c:3-4, 3-6).

Groundwater also moves vertically.  In the shallow aquifer, it moves downward until its movement is obstructed
by impermeable material.  Operating under a different set of physical conditions, groundwater in the intermediate
and deep aquifers flows mostly horizontally.  Near F-Area it moves upward due to higher water pressure below
the confining unit between the upper and lower aquifers.  This upward movement helps to protect the lower
aquifers from contaminants found in the shallow aquifer.  The depth to groundwater in F-Area varies from about
1 to 20 m (3.3 to 66 ft) (DOE 1994c:3-6).

Groundwater quality in F-Area is not significantly different from that for the site as a whole.  It is abundant,
usually soft, slightly acidic, and low in dissolved solids.  High dissolved iron concentrations occur in some
aquifers.  Where needed, groundwater is treated to raise the pH and remove iron.  Results of sampling in the
shallow aquifer have indicated excursions from drinking water standards for lead, tetrachloroethylene, and tritium
in S-Area wells (DOE 1994c:3-6, 3-9).
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F-Area groundwater quality can exceed drinking water standards for several contaminants.  Near the F-Area
seepage basins and inactive process sewer line, radionuclide contamination is widespread.  Most of these wells
contain tritium above drinking water standards.  Other wells exhibit gross alpha, gross beta, strontium 90, and
iodine 129 above their standards.  Other radionuclides found above proposed standards in several wells include
americium 241; curium 243 and 244; radium 226 and 228; strontium 90; total alpha–emitting radium; and uranium
233, 234, 235, and 238.  Cesium 137, curium 245 and 246, and plutonium 238 were also found (Arnett and
Mamatey 1996:143, 144).

Near the F-Area Tank Farm, tritium, mercury, nitrate-nitrite as nitrogen, cadmium, gross alpha, and lead were
detected above drinking water standards in one or more wells.  The pH exceeded the basic standard, and
trichlorofluoromethane (Freon 11), which has no drinking water standard, was present in elevated levels (Arnett
and Mamatey 1996:153).

At the F-Area Sanitary Sludge Land Application Site, tritium, specific conductance, lead, and copper were found
to exceed their drinking water standards in one or more wells (Arnett and Mamatey 1996:154).  Groundwater
near the F-Area Acid/Caustic Basin consistently exceeded drinking water standards for gross alpha.  Total
alpha-emitting radium, alkalinity, gross beta, nitrate as nitrogen, and pH were above their respective standards
in one or more wells (Arnett and Mamatey 1996:138).  The groundwater near the F-Area Coal Pile Runoff
Containment Basin did not exceed any chemical or radiological standard during 1995 (Arnett and
Mamatey 1996:141).

Groundwater flow and conditions in S-Area are not significantly different from those in F-Area.  Tritium,
tetrachloroethylene, and TCE exceeded the drinking water standards near the S-Area facilities.  The groundwater
in one well near the S-Area Low-Point Pump Pit also contained tritium in excess of drinking water standards.
No other radiological or chemical constituents have been detected above standards since 1989 (Arnett and
Mamatey 1996:149).  Near the S-Area vitrification building, also known as the S-Area Canyon, tritium exceeded
drinking water standards, and specific conductance and alkalinity were elevated (Arnett and Mamatey 1996:149).

3.5.8 Ecological Resources

Ecological resources are defined as terrestrial (predominantly land) and aquatic (predominantly water) ecosystems
characterized by the presence of native and naturalized plants and animals.  For the purposes of this SPD EIS,
those ecosystems are differentiated in terms of habitat support of threatened, endangered, and other special-status
species—that is, “nonsensitive” versus “sensitive” habitat.

3.5.8.1 Nonsensitive Habitat

Nonsensitive habitat comprises those terrestrial and aquatic areas of the site that typically support the region’s
major plant and animal species.

3.5.8.1.1 General Site Description

At least 90 percent of the SRS land cover is composed of upland pine and bottomland hardwood forests
(DOE 1997a:4-97).  Five major plant communities have been identified at SRS: bottomland hardwood (most
commonly sweetgum and yellow poplar); upland hardwood-scrub oak (predominantly oaks and hickories);
pine/hardwood; loblolly, longleaf, and slash pine; and swamp.  The loblolly, longleaf, and slash pine community
covers about 65 percent of the upland areas of the site.  Swamp forests and bottomland hardwood forests occur
along the Savannah River and the numerous streams found on the site (Figure 3–32) (DOE 1995a:vol. 1, app. C,
4-47; 1996a:3-242).
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The biodiversity of the region is extensive due to the variety of plant communities and the mild climate.  Animal
species known to inhabit SRS include 44 species of amphibians, 255 species of birds, 54 species of mammals,
and 59 species of reptiles.  Common species include the eastern box turtle, Carolina chickadee, common crow,
eastern cottontail, and gray fox (DOE 1996a:3-242; WSRC 1997b:3-3).  Game animals include a number of
species, two of which, the white-tailed deer and feral hogs, are hunted on the site (DOE 1996d:3-56).  Raptors,
such as the Cooper’s hawk and black vulture, and carnivores, such as the gray fox are ecologically important
groups at SRS (DOE 1996a:3-242).

Aquatic habitat includes manmade ponds, Carolina bays, reservoirs, and the Savannah River and its tributaries.
There are more than 50 manmade impoundments throughout the site that support populations of bass and sunfish.
Carolina bays, a type of wetland unique to the southeastern United States, are natural shallow depressions that
occur in interstream areas.  These bays can range from lakes to shallow marshes, herbaceous bogs, shrub bogs,
or swamp forests.  Among the 299 Carolina bays found throughout SRS, fewer than 20 have permanent fish
populations.  Redfin pickerel, mud sunfish, lake chubsucker, and mosquito fish are present in these bays.
Although sport and commercial fishing is not permitted at SRS, the Savannah River is used extensively for both.
Important commercial species are the American shad, hickory shad, and striped bass, all of which are
anadromous.  The most important warm-water game fish are bass, pickerel, crappie, bream, and catfish
(DOE 1996a:3-244; WSRC 1997b:6-124).

3.5.8.1.2 Proposed Facility Locations

F-Area and S-Area are situated on an upland plateau between the drainage areas of Upper Three Runs Creek and
Fourmile Branch.  These heavily industrialized areas are dominated by buildings, paved parking lots, graveled
construction areas, and laydown yards; little natural vegetation remains inside the fenced areas.  Grassed areas
occur around the administration buildings, and some vegetation is present along drainage ditches, but most of
the developed areas have no vegetation (DOE 1994c:3-24; 1995b:vol. 1, app. C, 4-47).  The most common plant
communities in the vicinities of F-Area and S-Area include loblolly, longleaf, and slash pine; upland hardwood-
scrub oak; pine/hardwood; and bottomland hardwood (DOE 1995c:3-34, 3-35; DOE 1996a:3-242).  Cleared
fields are also common in F-Area, and a roughly 6-ha (15-acre) oak-hickory forest area designated as a National
Environmental Research Park set aside is northwest of F-Area (DOE 1996a:3-242).

A recent (1994–1997) study was conducted to document the composition and diversity of urban wildlife, those
species of amphibians, birds, mammals and reptiles that inhabit or temporarily use the developed areas on SRS.
Results indicate that the use of the developed areas by wildlife species is more common than has been previously
reported (Mayer and Wike 1997:8, 52).  A total of 41 wildlife species were observed in and around F-Area,
including 18 species of birds, 11 species of mammals, and 12 species of reptiles.  Similarly, S-Area produced
sightings of 36 wildlife species, including 19 species of birds, 9 species of mammals, and 8 species of reptiles.
Bird species commonly seen include the bufflehead (F-Area only), turkey vulture, black vulture, killdeer, rock
dove, mourning dove, chimney swift  (F-Area only), great crested flycatcher  (F-Area only), barn swallow,
common crow, fish crow, northern mockingbird, American robin, loggerhead shrike (S-Area only), European
starling, house sparrow (S-Area only), red-winged blackbird (S-Area only), and common grackle.  Frequently
sighted mammals include the Virginia opossum, eastern cottontail  (F-Area only), house mouse, feral cat, striped
skunk, and raccoon.  The only reptile commonly observed is the banded water snake  (Mayer and Wike
1997:9–14).


